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Foreword

The National Food and Nutrition Institute was held in the
Jefferson Auditorium of the U. S. Department of Agriculture,
Washington, D. C., December 8 to 10, 1952, for the purpose of
reviewing nutrition progress and determining ways of strength-
ening existing nutrition programs. More than 400 representatives
of governmental and nongovernmental agencies carrying responsi-
bilities for various phases of current food and nutrition pro-
grams attended.

Joint sponsors of the Institute were the U. S. Department
of Agriculture, the National Institutes of Health of the U. S.
Public Health Service, the Food and Nutrition Board of the National
Research Council, and the Interagency Committee on Nutrition Edu-
cation and School Lunch. This Interagency Committee is made up
of representatives of the following Federal agencies: Children's
Bureau, Office of Education, and Bureau of State Services of the
Public Health Service, Federal Security Agency (now Department
of Health, Education, and Welfare); Fish and Wildlife Service and
Bureau of Indian Affairs of the Department of the Interior; Bureau
of Human Nutrition and Home Economics, Extension Service, Farmers
Home Administration, Office of Foreign Agricultural Relations (now
Foreign Agricultural Service), Production and Marketing Administra-
tion, Rural Electrification Administration, and Office of Experi-
ment Stations, Department of Agriculture; the American National
Red Cross; the Federal Civil Defense Administration; and the North
American Office of the Food and Agricultural Organization of the
United Nations. ’

This broad base of sponsorship resulted in a conference that
gave perspective to a wide range of problems, each related to one
of common interest--nutritional betterment of our people.

The proceedings of the Institute were prepared under the leader-
ship of the staff of the Bureau of Human Nutrition and Home Economics
in consultation with staff of other sponsoring agencies.

Hazel K. Stiebeling, Chief,
Bureau of Human Nutrition
and Home Econcmics

Washington, D. C., July 1953
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National Food and Nutrition Institute
Introduction

The National Food and Nutrition Institute, planned jointly by
representatives of the U. S. Department of Agriculture, the U. S. Public
Health Service, the Food and Nutrition Board of the National Research
Council, and the Interagency Committee on Nutrition Education and School
Lunch, provided first for helping participants acquire a common back-
ground about the country's food and nutrition situation--stock-taking,
8o to speak. Secondly, it provided for discussion of mutual problems
and of ways to strengthen existing programs.

The general sessions included an appraisal of our present knowledge
of nutrition in relation to health, a review of current and prospective
food supplies, information on how the national food supply tends to be
divided among families and among individuals, and some estimate of the
adequacy of diets and the state of the nutritional health of different
population groups. They also included presentations of some pressing
food problems, such as food protection and planning for emergencies.

Attending the Institute and actively Joining in the discussions of
the situation and of what to do to improve programs were some 40O leaders
of a variety of food and nutrition programs, both public and private:

Nutritionists, home economists, leaders in education or
research...from schools or universities...from public health
or Extension services...from Red Cross organizations...from
trade associations...from Federal and National agencies.

Representatives of State and city nutrition committees...of
the National Research Council's Food and Nutrition Board...
of professional societies such as the American Institute of
Nutrition, the American Dietetic Association, the American
Home Economics Association, the American Public Health Asso-
ciation, and the American Medical Association.

The proceedings which follow include the addresses given at the
general sessions, in whole or in abstract, insofar as they were made
available by the participants. They also include summaries of group
discussions for each topic, based on reports from each discussion section.
In briefing the discussion notes, effort was made to omit factual state-
ments repeated from lectures and emphasize the important points brought
out.



Welcome by the Secretary of Agriculture

The Secretary of Agriculture, the Honorable Charles F. Brannan,
welcomed the members of the Institute to Washington and to the Depart-
ment's Jefferson Auditorium. He noted that the conference was bringing
together representatives from many different groups--research, education,
agriculture, medicine, industry, and trade--which was important, he said,
because the complexity of problems in.nutrition require for their solu-
tion the sustained collaboration by all who have concern for them. This
meeting on nutrition, he believed, had great potentialities for the future.

Speaking for Agriculture, he pointed out the important responsibili-
ties farmers have in producing the amounts of the many kinds of food needed
for a well-fed people. Nutrition begins with food, he said, and the pro-
duction and marketing of food is a major part of the business of agriculture.

He referred to some of the improvements that have taken place over the
years in the quality of our national diet, remarking that he took pride in
this dietary improvement because it rests in part on the performance of ag-
riculture. It is a tribute to the increasing efficiency of production, pro-
cessing, and marketing, and to research that has pointed the way. The
challenge will be even greater in the years ahead as our population in-
creases faster than our tillable acres. He noted that in 1975 the country
will have five plates to fill for every four filled at present. And as
research shows ever more clearly the part that nutrition can play in pro-
viding abundant health, he said, agriculture will adjust its programs ac-
cordingly.

He recalled the Nutrition Conference for Defense which the President
of the United States had called in 1941, and the fact that its influence
on nutrition programs is still being felt.

He was sure, he said, that the deliberations of this Institute would
likewise be fruitful, and expressed the hope that each participant would
find the conference a stimulus to strengthen his part in the Nation's nu-
trition programs. He felt the conference would lead to increased coopera-
tive effort among agencies and looked forward to accelerated progress in
nutrition in the years ahead.



Papers Presented at General Sessions

Nutrition and Health

Presiding: Hazel K. Stiebeling, Ph. D., Chief, Bureau of Human
Nutrition and Home Economics, U. S. Department of Agriculture,
and Chairman, USDA Nutrition Committee

Nutrition--Past and Future

W. H. Sebrell, Jr., M. D.*

Eleven and a half years have now passed since the National
Nutrition Conference for Defense was called by the President’ of the
United States. This meeting today brings that very successful oc-
casion vividly to mind. By that time, May of 1941, our defense
efforts were well under way, and the great importance of nutrition -
in the program was clearly recognized. Enough was known about nu-
trition to do something about it. Accordingly, more than 900 dele-
gates met here in Washington to discuss the problem and to recommend
a national course of action.

I have Jjust reviewed with a great deal of interest the recom-
mendations made by that conference to the President. They extended
from intensified nutrition education and the adoption of the NRC's
Recommended Dietary Allowances to actual distribution of foods and im-
provement of the nutritive value of low-cost staples. And not only
were those recommendations formulated; the delegates went directly to
work to carry them out, with the result that a national nutrition pro-
gram was evolved which has continued ever since to improve the nutri-
tional status of the people of this country.

I know that the conference beginning here today will similarly
furnish a much-needed impetus to nutrition, and can be equally suc-
cessful. I am confident that you share my appreciation of its deep
significance.

Over the years, the application of nutrition science has become
ever broader. Available knowledge prior to World War I was used mainly
for the prevention or alleviation of dietary deficiency diseases in the
individual. Scurvy, rickets, and goiter were countered at that level.
The next step, an organized public health approach, was the planned
distribution of preventive foods, such as butter, iodized salt, and
cod liver oil. Meanwhile, the isolation of vitamins progressed; and
Jjust prior to World War II, it became practical to improve common foods
with synthetic nutrients as a means of preventing deficiency diseases in
large populations.

*Director, National Institutes of Health, Public Health Service,
Federal Security Agency.



Nation-wide control of specific dietary diseases was then feasible,
and s program to that end was soon launched. It provided iodized salt,
vitemin D milk, vitamin A fortified margarine, and enriched flour, bread,
and corn meal.

Two related fields of endeavor have progressed concurrently with
nutrition science. One is nutrition education; the other, food tech-
nology. Long-range educational efforts have shaped the national diet;
and improved methods of purifying, preserving, and transporting foods
have enabled producers to meet the altered demand. Today as never
before, the general public is aware of the significance of good nutri-
tion and receptive to information concerning diet and health. Food
science, education, and technology, working hand in hand, have gone
far toward eliminating frank deficiency diseases in the United States.

Agricultural practices in this country have undergone a remark-
able transition. Nutrition science has improved animal feeds, new
pesticides have been introduced, dried skimmed milk is becoming a
familiar article of diet, and "frozen food" is now a national house-
hold term. These innovations, as well as favorable economic conditions,
have brought a wider variety of foods, in larger quantity, to a great
many people. In meeting the fundamental problems of availability,
nutritional quality, and food education, we have made excellent progress.

And that brings us to the purpose of meeting here today: to
consider what remains to be done, in this country and in the world as
a whole, and how best to modify, if 1ndicated, our nutrition programs
to meet the need. '

We may well question, for example, a general continuation of pro-
grams against specific deficiency diseases. In other words, should
we continue to emphasize the specific disease approach? In the United
States overt clinical signs of nutritional deficiency in population
groups have become increasingly rare. Do those diseases still consti-
tute our major nutrition problems?

There are some indications that subclinical deficiencies remain
prevalent--that is, conditions presenting an indefinite clinical pic-
ture, but nevertheless an indication of suboptimal health. Such
deficiencies are suspected to result in loss of vigor, retarded growth,
low resistance to infection, tooth decay, abnormal births, early signs
of old age, and.other forms of illness and debility. The magnitude of
this problem is a subject of few facts and much debate. Those facts
compel supplementation and scrutiny and may call for intensive action.
Another problem--by all indications, a major health problem today in
America--is that of obesity. Moreover, obesity and subclinical dietary
deficiencies, probably occurring together in many individuals, may play
an important role in the origin of various chronic diseases.

Obesity has replaced the vitamin deficiency diseases as the Number
1 nutrition problem in the United States. An estimated one-fourth of



the adults in this country are obese--that is, sufficiently overweight
to result in appreciable damage to health; and the incidence may reach
60 percent in older women. The significance of this is apparent from
the fact that mortality rates for the obese are well above average at
every age and rise steadily with increasing weight. Obesity is asso-
ciated with a high incidence of diabetes, cirrhosis of the liver, cardi-
ovascular disease, hernia, gall bladder disease, and certain forms of
cancer and arthritis. It may not cause these conditions, but it is

a dangerous and undesirable concomitant.

At this conference, you may wish to consider a reorientation of
programs in light of the following obJjectives: First, control of
obesity; second, assessment of nutritional status as an approach to
the correction of subclinical deficiencies; and third, elucidation
of the role of nutrition in aging and the chronic diseases, such as
arteriosclerosis and cancer. The relative emphasis to be placed on
these and other needs is largely for you to assign.

Nutritionists and 4llied workers, however, cannot confine their
vision to these objectives. Today, serious world problems critically
involve our own people--problems that often reflect the ratio of food
supply to population. As the leading nation in food science and tech-
nology, we must develop our nutrition programs in full recognition of
the food problems of other countries.

An abundance of protein has contributed greatly to America's
superior nutritional status. In other regions--Asia, Central America,
Africa~-inadequate protein is a serious dietary defect. Established
techniques intensively applied can often remedy the local insufficiency
of a vitamin: a forceful example is the rice-enrichment project in the
Philippines, where deaths from beriberi in the experimental zone have
been reduced 90 percent. But the approach to a general protein deficiency
is more complex, for the economic and social obstacles are formidable.

The most economical dietary sources of energy readily available are
the cereal grains, but optimal nutrition requires supplementation with
food of animal origin. Some regions cannot afford to raise animals, the
most expensive sources’ of nourishment in terms of resources utilized.
When the total protein intake is inadequate, protein edema, liver cirrhosis,
kwashiorkor, and possibly some anemias are common effects.

In many areas, however, the problem could be alleviated by substi-
tution of high-protein crops; and where this would not suffice, cereal-
potato diets might be made adequate by fortification with manufactured
nutrients. Modern production methods are progressively reducing the cost
of nutrients that are low in a cereal diet, such as lysine and the sulfur
amino acids. By these means, the capacity of the world's land to support
its populations could be greatly augmented. We may hope that the unsalu-
tary customs and food habits--the cultural barriers--would eventually be
surmounted.



These are not merely considerations for the distant future. They
are critical world nutrition problems that confront us now.

A reorientation of our approach to such problems in this country
and abroad should be based on intensive, long-range application of the
physical and social sciences. In its broadest aspects, this research
program should seek additional data on the world food situation.
Among the effects of a decade of conflict have been far-reaching
changes in population distribution, markets, food production and
potential, and other social and economic conditions. A comprehensive
national program will recognize international food and nutrition
problems and participate in their solution. And this program should
be flexible enough to shift not only with new knowledge and national
needs, but with the ever-changing world picture.

Our knowledge of the world food situation should include, for
example, an accurate conception of food supply relative to population
in various countries, encompassing trends and potentialities. Studies
to this end should seek facts useful in considerations of crop substi-
tution, farm mechanization, irrigation, and modification of trade agree-
ments affecting distribution. Much valuable information along these
lines has been compiled by the Department of Agriculture and the 67
member governments of the Food and Agriculture Organization, but fur-
ther facts are needed.

Such date can be fully meaningful only in terms of the nutritional
status of the population. Clinical as well as dietary surveys are re-
quisite to the development of a well-rounded program. In very few regions
have adequate appraisals of nutritional status been made. The starting
point toward minimizing malnutrition must be a knowledge of what the
people eat, what nutrients they need, and why dietary inadequacies prevail.

In public health programs of nutrition, there are two primary re-
sponsibilities: First, the prevention and correction of malnutrition,
and secondly, rehabilitation of individuals and populations. The im-
portance of the latter responsibility is frequently underestimated. So
dramatic sometimes are the results of treatment, as in certain vitemin
deficiencies, that the establishment of improved dietary habits may be
neglected. It is now known that dietary patterns, though often firmly
rooted in culture, undergo continual change and may be gradually modi-
fied through education, especially of children.

Enough is known of the total problem of nutrition to indicate the
proper direction of agricultural science and food technology. The pri-
mary guide must be economy of resources in relation to nutritive value
produced. Agricultural scientists should continue to develop superior
strains and improve the productivity of soil, and technologists should
gtrive to increase the availability of desired nutritive products, as
they have done notably of late in the frozen-food industry. In making
a balanced diet more readily obtainable, these workers, guided often by
the findings of nutritionists, have contributed importantly to America's
health.
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Cooperatively, and with a view to economy of production, these groups
have made considerable progress in developing new foods for livestock. A
familiar example is the addition of antibiotics to feed. This practice,
which now offers strong economic potentialities, was a byproduct of medi-
cal research, deriving from the use of fermentation residues as a
gource of vitamins for laboratory animals. It was soon discovered
that the beneficial effects on growth and health were due to anti-
biotics as well as vitamins. Penicillin, aureomycin, and other
antibiotics have now been tested, with good results in poultry, pigs,
and calves.

At the National Institutes of Health this year, Drs. Pecora and
Hundley obtained some results of possible economic significance with
regard to food enrichment with antibiotics and amino acids. As in
other laboratories, means of raising the nutritive value of rice are
being explored, for shortages of nutrients, particularly protein, in
countries subsisting primarily upon rice affect millions of people today.
Common polished rice was ground and made into animal diets containing
adequate fats, minerals, and vitamins; and since the protein in rice
is limited, certain amino acids were also provided. A combination of
lysine and threonine produced a good growth response in albino rats.
Then antibiotics were added in hopes of promoting growth even more,
and the response was several times that obtained with rice alone.
Whether these supplements would have any significance for man can only
be determined by well-controlled clinical trials.

With regard to national economy, one contribution of nutrition
programs is outstanding. That is the reduction in the cost of nutri-
tional diseases to society. In this country, marked declines in
dietary deficiency diseases, such as pellagra and rickets, not only
have saved the immediate costs of illness but are now contributing
to healthful, productive adulthood and old age. Nutrition research
and allied sciences--to speak in purely economic terms--have led to
a more productive population, and thus to higher purchasing power and
consumption. Put in another way, nutrition has a continuing role in
raising the standard of living in America.

Nutrition research at the laboratory level has been largely con-
cerned with establishing the dietary origin of diseases and isolating
the deficient nutrients. Great strides have also been made in working
out specific chemical reactions involving vitamins, enzymes, and hor-
mones. The latter approach, however, has been confined mainly to studies
in vitro--in model environments and isolated biologic systems. More
emphasis should now be placed on the translation of these test tube
findings into knowledge of actual body processes. In other words, how
do the essential nutrients, of which 50-odd are now known, produce
their effects in the intact organism, under normal and pathologic con-
ditions? What are the mechanisms of nutrition?

Concurrently with the acquisition of this knowledge must be the
development of means for assessing how well these systems are func-
tioning in the individual. Dietary inadequacy and defective utiliza-



tion of nutrients are closely related problems. Many end results of
metabolic dysfunction are recognizable clinically--for example, athero-
sclerosis involving faulty cholesterol metabolism, diabetes in pancreatic
inadequacy, and obesity as a result of the failure of appetite to regu-
late caloric intake. We know very little, however, about the actual
cause of these conditions. Nor can we detect, at present, an approaching
metabolic deficiency, and thus perhaps avert a metabolic disease. This
is a large order, but further progress along these lines could lead nu-
trition science, victor over the common deficiency diseases, to a similar
success over metabolic disorders.

An understanding of the mechanisms of nutrition implies an accurate
conception of the complex interrelation of nutrients within the body.
The significance of these relations and the importance of their study
have only recently become apparent. A few examples will illustrate the
nature of results in this field.

The amount of protein required by the adult human for maintenance
of nitrogen balance is now adequately established in terms of amino acid
content. Of approximately 22 dietary amino acids known, 8 cannot be
synthesized by the human body and so are termed "essential." In experi-
mental animals, all the essential amino acids, to be effective for tissue
growth and maintenance, must be consumed at about the same time and in
proper relation to one another. Moreover, if the protein part of an
adequate diet is fed separately from the remainder, the animals may
starve. Similar effects would presumably occur in man, which emphasizes
the need for a well-balanced intake of nutrients.

Various laboratories have reported progress in describing the inter-
relation of trace elements in nutrition. It has been shown, for example,
that excessive traces of molybdenum in soil may create in foraging live-
stock a high demand for copper, which is needed for the utilization of
iron in blood and enzyme formation. Efforts to work out such interrela-
tions at the fundamental biochemical level should be intensified.

Research in these areas should seek a clearer formulation of the
concept of the balanced diet. Time factors may be more important than
is now realized: How often should the body obtain the various nutrients,
and in what relation to one another? 1In selecting foods, when and to
what extent is appetite reliable? Enpough is known at present to guide
health educators in stressing the importance of dietary balance. For
the American population, we must place special emphasis on the hazards
of excessive caloric consumption, which tends not only to produce obesity,
but if the diet is high in carbohydrate, to preclude the ingestion of
other essentials.

One of the deep mysteries concerning nutrition is the potentiality
of the science and its application. We may assume that new health-
affecting components of food will yet be discovered and that much will
be learned about their function. There may also be health gains impos-
sible to predict. In recent years, better nutrition in America, largely



a result of efforts to control specific deficiency diseases, produced
health benefits beyond the most optimistic expectations. Maternal and
infant deaths, for example, have declined to unprecedented levels, a
fact for which nutrition can take much credit. It is interesting to
note the downward trends in mortality from infections, particularly
tuberculosis, that have accompanied the elevation of nutrition status.

There have also been appreciable increases in the growth of children.
Today children are usually taller and heavier than their parents were at
that age, and thus get a better start toward healthy adulthood and long
life. Records kept at Yale University show that college freshmen have
not only gained in weight and stature, but have also become younger than
their predecessors. In 1893 the average Yale freshman was slightly older
than 19, weighed 138 pounds, and wes 68 inches tall. Last year the average
freshman was nearly a year younger, weighed 18 pounds more, and was 2—
inches taller. Many of you are familiar with the data indicating a greater
stature of World War II draftees as compared with those of World War I..

There is ample evidence that improved nutrition in countries with
a high standard of living has favorably influenced growth. Conversely,
people in countries where diets are poor tend to be short and small-framed.
The average Norweglan is about 5 inches taller than the average Japanese;
and the fact that children of oriental immigrants to the United States
are usually found to be taller than their parents suggests that such dif-
ferences may not be entirely genetic. Furthermore, we can no longer be
sure that nutrition and genetics are not closely interrelated.

Growth and health, of course, are affected by various influences,
such as heredity and the quality of medical care as well as nutrition.
Moreover, the improved American diet is undoubtedly a result of several
factors, including social and economic changes. Nevertheless, the geins
in national health, vigor, stature, and longevity must be attributed, in
part at least, to food science, technology, and education; and they recom-
mend a much broader application of nutrition knowledge in the future.

To indicate the potentialities of nutrition research, I should like
to describe briefly some recent findings relating to the major chronic
diseases. Vitamin Bjo, isolated in 1948, has been studied intensively
in connection with the macrocytic anemias, and in some cases, proves
highly effective in treatment. 1In addition, By, markedly promotes the
growth of animals on vegetable protein diets and has been reported to
correct growth failure in children.

Another interesting development that may lead to improved treatment
of the anemias has been the discovery and isolation of a B-vitamin known
as the "citrovorum factor." The substance was first described in 1948
as required for the growth of the microorganism Leuconostoc citrovorum.
Last year, at the National Institutes of Health, Drs. Keresztesy and
Silverman isolated the factor in the pure state from horse liver, and
Lederle Laboratories have determined its chemical structure. The factor
is related to the vitamin folic acid, but is more active in some labora-
tory tests.




Other studies at the Institutes have shown that folic acid is
needed in the diet for normal tissue response to estrogen. By means
of dietary manipulation, Dr. Hertz produced a fortyfold differential
in the growth of estrogen-stimulated tissues. This suggests that vita-
min antagonists might retard the growth of cancer in tissues controlled
by hormones, and efforts to develop such procedures are under way.

Continued attempts have been made at the Institutes to clarify the
biologic mechanism through which choline deficiency may damage the kid-
neys and liver. The absence of this common food constituent from the
diet of rats may result in death within 5 days. Dr. Baxter has shown
that the specific effect, apparently vascular, can be minimized by
several procedures, including administration of vitamin B;,, ACTH, or
nonspecific stimuli inducing an "alarm reaction."”

I have mentioned the role of cholesterol in atherosclerosis, the
most prevalent form of hardening of the arteries. For those of you who
have not followed the literature on the subject, a brief review will
illustrate the significance of this common food component in chronic
disease. Aided by grants from the Institutes, Dr. Gofman and others at
the University of California discovered large cholesterol-bearing mole-
cules in the blood of sclerotic patients; and Dr. Bevans at Columbia
University, by means of a high-cholesterol diet and thyroid interference,
produced lesions in the coronary arteries of dogs. Last year, at the
Institutes' laboratories in Bethesda, Dr. Bragdon injected rabbits and
rats with cholesterol-bearing molecules, producing arterial lesions with-
in a few hours. Several days are required when cholesterol is fed. Work
is now in progress to determine which of various fatlike substances from
the blood are most destructive.

These findings all tend to relate cholesterol formation and de-
position to a major degenerative disease. They might suggest that
increased longevity is simply a matter of limiting our cholesterol in-
take; but large quantities of the substance are normally formed within
the body, and other nutrients regulate its metabolism. This is a field
in which nutrition research might yield results of momentous significance
to public health.

The study of arthritis has been hampered by lack of a method for
producing the disease in experimental animals. There remains no satis-
factory way to induce rheumatoid arthritis--generally speaking, the
most serious form. But osteoarthritis, a more prevalent condition, has
been induced in mice by dietary manipulation. Dr. Silberberg, an NIH
grantee at the Snodgras Laboratory and Washington University in St. Louis,
fed special diets to growing mice of a highly inbred strain. A high-fat
diet was fed to one group, a high-protein diet to another. The mice
that received the fat-enriched diet showed an acceleration of skeletal
aging and an increased incidence of osteoarthritis, whereas protein en-
richment retarded aging of the joints and delayed the onset of joint
disease.
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At the Harvard School of Public Health, another grantee, Dr. Mayer,
is studying mice of a strain in which hereditary obesity is prevalent.
Average young adults are twice as heavy as ordinary mice. These investi-
gations have yielded important information on the voluntary selection of
nutrients and the inheritance of diabetes.

Obese and nonobese mice showed marked differences in dietary pre-
ference. First, obese animals ate more, and secondly, they preferred
a diet containing more fat, less protein, and less carbohydrate than the
controls. With respect to carbohydrate content, the diets selected by
the mice was analagous to that used in the management of diabetes in.
humans. The obese animals were found to have a high blood-sugar level
and to tolerate massive doses of insulin--in short, to be genetically
diabetic. For the first time, the existence of hereditary diabetes,
clearly independent of environmental factors, has been established.

These are some recent high lights of nutrition research as related
to chronic diseases, which increasingly compel our attention. The grow-
ing importance of these diseases in an aging population should be thor-
oughly considered in a reorientation of nutrition programs.

It has been my hope that these observations and views would be of
some help in focusing attention upon the broader aspects of the problem
before us. In general, our purpose at this conference will be to review
the present situation with regard to the Nation's food supply and nutri-
tion programs, in light of today's nutrition needs. It is my pleasure
to welcome the various groups participating here and to wish you every
success in this responsible task.

One aspect of our work will be to discuss the need for assessing
the nutrition status of various population groups--a difficult under-
taking, for which present techniques must be evaluated and their further
development planned. Another objective will be to explore in some detail
the relation of nutrition to the chronic diseases, with emphasis on the
progress and direction of research. We will appraise legislation re-
garding food--its protection, improvement, and supply--and will consider
the important matter of food planning for a national emergency. Closely
related to all these problems is that of nutrition education--an essential
1ink between professional knowledge and betterment of a nation's food
practices.

In the task ahead, the cooperative efforts of many groups, govern-
mental and private, will be required. And this poses a further responsi-~
bility for our attention: the coordination of nutrition activities. The
organizations represented here today--concerned as they are with all
aspects of the nutrition movement--will wish to clarify their areas of
activity and working relations and to orient their programs toward common
goals.
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Much as these programs have accomplished, a great need still con-
fronts us. There will always be dissension in a world of grossly under-
fed and starving people. All organizations combating nutrition problems
must intensify their efforts, consecrated to the eradication of dietary
diseases and the provision of a healthful food supply for everyone. Remote
as that may seem--however idealistic--the goal is plain and one to be pur-
sued relentlessly. For investment in nutrition offers a substantial hope
for world prosperity and peace.
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Significance of Recent Advances in Nutrition Research

Charles Glen King, Ph. D.*

This audience is familiar with the fact that among our population in
the United States, the number of people over 60 years of age has grown
twice as fast as the number under that age during the past half century.
However, in comparing our country with Western European countries, I
wonder how much agreement there would be among you, if asked to explain
why our population has a more favorable health record for those below 4O
years of age, but the reverse for those over 4O. (You see, the age
bracket for discussion is now moved down to mere maturity where it will
reach a large portion of the present audience.) )

I submit that the answer is related to the difference between con-
temporary Englishmen and Americans--the Englishman gets too few dollars
for his pounds, while the American gets too meany pounds for his dollars.
Fortunately both of these trends can be corrected.

In broad terms the kind of research that pays best dividends in the
national interest and for the world at large, is the basic research in
our graduate schools (including agriculture and medicine). There, the
greatest emphasis is on new principles and on training selected young
scientists who have in high degree, the attributes of character and
capacity to learn. I think both industry and government agencies should
Place much greater emphasis on this aspect of using their research funds
to greatest advantage.

If asked to narrow still further the subject matter of recent re-
search of greatest value, I would select the area that discloses how the
individual nutrients function in living cells. It would be difficult) or
impossible to omit reference to structursl and analytical research, such
as the brilliant accomplishment of Dr. Frank Sanger in his attacks on
protein structure, but I think we should keep in mind that the primary
value of structural and analytical work is to help in our advancing
knowledge of biologic functions. (You will no doubt guess that I disa-
gree emphatically with the recent abortive attempt to classify biochem-
istry as molecular biology. Such a definition distorts the viewpoint
and techniques of both chemists and biologists.)

If one were to attempt a still more specific citation of research of
greatest value, it would be at least tempting to select the work dealing
with the origin and function of fats. There are three major grounds for
accepting this thesis. First is the fact that chemical evidence to

¥Scientific Director, The Nutrition Foundation, Inc., and Professor of
Chemistry, Columbia University. (Paper presented at dinner meeting.)
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explain fat metabolism was relatively slow to develop, compared with pro-
teins and carbohydrates, but it has advanced dramatically within the past
decade. Second is the fact that evidence has accumulated very rapidly
pointing toward disturbances in lipid metabolism as forerunners of breaks
in human health that are becoming dominant over most of the world. And
thirdly, discovery of the key reactions by which lipids are built up and
utilized physiologically is having the effect of shocking the medical
profession and nearly all others interested in health or biology into
recognizing the intricate and endless interplay between all the nutrients.

It is difficult to attach more importance to one basic discovery than
another, because the intensity of interest rises and subsides like the
tide, but three directions of advance have been especially notable. The
discovery of labile "acetate" or 2-carbon fragments as dominant units
linking fatty acids reversibly with nearly all the other lipids, including
the sterols and hormones, and further, in extending this key grouping to
the sugars and amino acids, opened an area of research that beggars ap-
praisal. Then, the discovery that the acetate fragments are controlled in
large degree by the vitamin, pantothenic acid, made the advance doubly
significant. (I started to say the discovery would yield better returns
than any preferred stock on the market, but the thought reminded me that
endowment funds kept food in the mouths of many chemists while they wvere
making the discoveries.) Still more recently, the identification of
lipoic acid has linked the acetate group more closely with thiamine,
sulphydryl groups, and pyruvate, in addition to pantothenic acid.

On the health side, derangements in 1lipid metabolism are especially
prominent in the background of excessive body weight, and this in turn
with such diseases as diabetes, hardening of the arteries, high blood
pressure, fatty and cirrhotiec livers, nephrosis, cancer, and arthritis.

Unfortunately, research has not yet advanced far enough to give
satisfactory pictures of why the lipid disturbances are assoclated with
so many breaks in health. Nevertheless we can see a background of logic
from which research can be organized and pressed. The fats constitute
one of the dominant types of material in all cells and many types are
unquestionably very labile and very complex. The cholesterol-protein
complexes, the inositol phospholipids and the steroid hormones are good
examples of lipids that can easily be deranged. The liver, with its very
labile and generous supply of lipids, carbohydrates, proteins, vitamins,
and essential mineral elements is chief guardian and traffic officer for

each day's food intake.

Could you picture a more certain way for anyone to lose the charac-
teristics of youth than by abusing the liver from one to five times a day,
year after year?

Imagine your guardian angel,'like Brunhilde in the opera, standing at
the doorway where the blood supply brings each meal for reconstruction
into what is left of you or me. I wonder what a maraschino cherry and two

cocktailks would look like at that stage? With valiant support by several
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billion well-organized liver cells, the situation might be kept under con-
trol for a time, but sooner or later an excess of calories superimposed on
a deficiency of vitamins, proteins, and mineral eiements will disorganize
any such delicate balance on the home front--or within the home front.
When the distortion of food intake is an insult to the liver, no other
part of the body can function without meeting some share of the added
stress.

After meking due allowance for the fact that the liver is only one of
many organs in the body that is subject to injury by nutritional indis-
cretion, and some further allowance for a limited capacity for repair, one
is still in a strong position to press the thesis that we are only on the
threshold of reaching levels of health that are available to us, on the
basis of a more intelligently selected and enjoyable food supply.

We may be close to having discovered all the essential nutrients, but
there is good reason to continue research, even in that direction, for the
present.

On the score of knowing how the nutrients function in the body, we
have scarcely more than a glimpse of what happens to most of the food con-
sumed. If Dr. Beaumont could pay us a visit and see the enormous amount
of gastric and duodenal forms of disease that afflict our population, I'm
afraid he would feel that we have not followed very diligently on his
early discoveries. '

More important still, we have only a faint outline of the evidence we
should have in relating the intake levels of all the nutrients, whether
essential or not, to optimum health, on a life-span basis. This lack of
information is equally severe in regard to normal living conditions and to
living under conditions of stress. '

Not everyone can hope to achieve the intellectual and physical stature
of an Oliver Wendell Holmes, an Albert Schweitzer, or a Bernard Baruch, but
we are entitled to take note of such individuals. They illustrate practical
goals toward which we are entitled to strive, both culturally and physi-
cally. It is high time that we stopped letting either the public or the
professions related to education and public health think of nutrition as
a simple or superficial science. It is almost as bad to think of nutri-
tion only as a practical means of keeping out of the deep pit of deficiency
diseases.

We live in a strange world, when we are over-proud of our food supply,
without knowing or caring very much about how to use it. When the topmost
four causes of death in the United States are cogently related to the abuse
of our food supply, the situation is not trivizl. And there is nmuch ad-
ditional loss in health, economy, and enjoyment of living beyond the upper-
most four causes of death. This, we have while a large part of the world is
repeatedly exposed to partial or complete starvation as their first threat
to health and to any reasonable standards of living. The whirlpool of
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hunger-begetting-sickness, and sickness-begetting-hunger is not poetry in -
India or Puerto Rico. It is sobering, to say the least, to see competent,
earnest men, with broad medical experience, discuss in all seriousness the
question of whether it is fair and honorable to suppress disease in a
large community, when there is no evident way to prevent starvation of
those permitted to live.

There is still fun to be had--and much work to do--in cajoling or
educating our indulgent friends who can add 10 years, statistically, to
their respective lives by using a modest degree of judgment in eating good
food. But perhaps it is more stimulating and more significant to envision
the time when each child is a ruddy-cheeked youngster who certainly will
never have rickets or anemia or decayed teeth or a fatty liver, and beyond
that, has an excellent prospect of being in good health and mental vigor
as he works toward a real, instead of an imaginary, goal of three-score-
and-ten.

If our sense of humor is normal, we can relax once in a while, and
enjoy a ripe honeydew melon, followed by a tasty piece of sirloin steak
with green peas and hot biscuits, followed by a modest-sized bowl of straw-
berries and cream. For economy and variety, these foods can be rotated ’
with others such as vegetable soup, baked potatoes, fillet of sole, broc-
coli, enriched bread, margarine, and a baked apple. Other than in deal-
ing with fraud or misguided romance, there seems to be no reason to antic-
~ipate a future trend toward yogurt, brewer's yeast, blackstrap molasses,
and cucumber Jjuice.

Beyond the broad problem of discovering what the human body needs in
the form of essential nutrients and discovering how all foods function
inside the body, two additional kinds of research offer great promise in
the years ahead. The first pertains to getting much more adequate records
of the relation between quantities of all the nutrients and their combined
effects on health, on a life-span basis. The second is in the field of
developing methods of appraising nutritional status, so that one can have
an objective appraisal of the metabolic state, with reference not to the
risk of disease, but rather as an index of the prospect that the individuwal
.will continue in optimum health.

Professor Sherman's work at Columbia University stands as a great
landmark in establishing the long-term value of diets that are low in
cost and simple to prepare, but high in nutritive quality. We seriously
need more such studies. They should be accompanied, also, by more inten-
sive chemical and histochemical studies to provide information concerning
the specific causes of breaks in health, as a guide for human experience.
I think it is especially gratifying to see several well-organized human
studies getting underway, where the long-term observations reach from

~early gestation to maturity, accompanied by as complete records as cir-
cumstances permit, relating to food intake, blood analyses, physical de-
velopment, and specific records of health and accomplishments. The work
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underway by Dr. Alfred Washburn and his group at the University of
Colorado and Dr. Harold Stuart's group at Harvard University ere examples
of this trend.

The remarkable progress made in preventing tooth decay by means of
good diets and fluoride control is gratifying in itself, but there is no
reason to think that we are at the end of such discoveries with respect
to other nutrients and other diseases.

The problem of nutritional or functional assessment is stlll very
poorly solved. Micromethods of blood analysis such as developed espe-
cially by Drs. Bessey, Lowry, and Burch are already very valuable, but
further explorations should increase their use and significance very
greatly. Measurements of vitamin A, carotene, thiamine, riboflavin,
ascorbic acid, niacin, hemoglobin, serum albumin, and a series of en-
zymes in mere drops of finger tip blood, have already proved of great
service. However, as more is learned of the functions of all the nutri-
ents, and thelr relationship to future rather than immediate breaks in
health, the micromethods should take on greatly enhanced value. The next
immediate steps are likely to include greater emphasis upon the coenzymes,
hormones, and labile intermediates that are dependent upon a sustained
and balanced intake of individual nutrients. Then we will be moving into
areas of nutrition and preventive medicine that would approximate an
ideal in practice. -

Although kwashiorkor is not regarded as endemic in the United States
or Western Europe, identification of the syndrome is becoming increasingly
common in tropical areas. The etiology apparently differs in significant
degree from pellagra and the older forms of gross malnutrition that have
been studied in detail from a nutritional and biochemical point of view.
Nevertheless, the fact that kwashiorkor develops so quickly in the new-
born, following their transition from mother's milk has lead to special
attention to the condition of infants previous to birth. From recent re-
ports by competent medical investigators it is evident that fatty livers
and related systemic disturbances are of common occurrence prenaially as
a result of poor maternal diets in the areas where kwashiorkor is endemic.
This situation illustrates again the increased attention that must be
given to diseases associated with fatty livers and to the importance of
systemic disturbances that have long been unrecognized on the basis of
external conditions.

The observations of Dr. Best and his associates at the University of
Toronto are also brought to mind with reference to the importance of early
changes in fat metabolism that can result from short periods of malnutri-
tion. The fact that abnormal globules of fat are evident in the delicate
structures of the kidneys and liver within 24 hours, resulting from a
choline deficiency, and the further observation that tissue injuries be-
come irreversible after a deficiency of only 3 to 5 days, constitute
another sharp warning of the importance of disturbances that can be in-
duced by faulty nutrition without the patient or the physician having any
basis for recognizing the injury that has occurred.
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The further fact that experimental animals (rats) studied by the
Toronto group showed the tragic results of an early choline deficiency,
only when they had reached an adult stage of development furnishes another
instance of the delayed effects of malnutrition--a warning at least in
regard to human practices. You may recall that, although rats have been
regarded as relatively resistant to hardening of the arteries and related
disturbances in cholesterol metabolism, under the conditions of the Toronto
experiments, the early injury was followed by a typical development of
atherosclerosis, enlargement of the heart and high blood pressure shortly
after they reached the period when they should have been vigorous adults.
The observations were confirmed, also in similar studies by Dr. P. Handler
and his associates at Duke University.

From an educational point of view, the conclusions of the Harvard
University group associated with Dr. Stare impressed me as being of major
importance. In the long run, our food and nutrition problems cannot be
solved unless people learn to use their food supplies intelligently. I
believe we are going to find it necessary in the public interest to begin
to educate children to adopt sound principles of nutrition very early in
life. Preferably, of course, we would like to begin with the parents so
that the offspring would have the benefit of good nutrition during gesta-
tion and infancy, but in a practical sense we can begin with kindergarten
children and systematically build a sound program of nutrition education
as essential to health, vigor, and general accomplishment of our ideals in
living. The program should not only begin at an early age but it should be
continually developed within the normal framework of teaching, without
attempting to develop specialized courses or to introduce material that
does not hold the interest and respect of teacher and pupil--and beyond
that--of parents and medical personnel without whose support measures of
this kind will not succeed in any community.
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The National Food Situation

Presiding: Hazel K. Stiebeling

Food Supply and Prospects
Frederick V. Waugh, Ph.D.*

My talk today is built around a series of charts summarizing the food
situation and comparing our present food supplies with those of the prewar
period 1935-39. (A few of the charts reférred to are reproduced on pages
21 to 2k . **)

A widely-used BAE index indicates that per capita food consumption in
1952 is 12 percent higher than in 1935-39. What does this mean? Any index
number is a sort of average. Like any average, it is likely to cover up many
diverse trends.

Today the average person in the United States is eating a slightly
larger number of pounds of food, but about the same number of calories as
prewvar. In terms of nutrients the average person is getting less carbohy-
drate than before the war, about the same amount of vitamin A, a little more
ascorbic acid, and significantly more riboflavin, thiamine, niacin, iron,
protein, and calcium. The average American is eating fewer potatoes and
grain products, but more livestock products, citrus fruits and tomatoes,
leafy green and yellow vegetables.

In order to add up all these diverse trends and make some sort of
average, it is necessary to weight each food in some way. The BAE index
of food consumption weights each food by its average retail price in 1935-
39. The 12-percent increase in the index reflects mainly a shift from less
expensive to more expensive foods. Thus, consumers are getting more of the
foods they want the most. The index does not directly measure the change in
the nutritive value of American diets. No nutritive index has yet been de-
vised. Nevertheless, it is clear that as Americans have been able to buy
more of the foods they want, they have also increased their intake of some
of the most important nutritive elements.

*Agsistant Chief, Bureau of Agricultural Economics, U. S. Department of
Agriculture. '

*%¥The complete set of charts is available as a filmstrip, 80 frames in color,
entitled "Food Facts and Figures." Order from Photo Lab, Inc., 3825 Georgia
Avenue, Washington 11, D. C. Price $5.25.
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The increase in per capita food consumption since 1935-39 has occurred
in spite of our increased population and in spite of a very large increase
in exports and in military requirements. It was made possible by two factors.
First, farmers produced 44 percent more food in 1952 than before the war.
They did this with fewer farm workers, but with larger expenditures for fer-
tilizer, electrification, machinery, and other supplies. Even though cash
cogsts of farming increased sharply, farmers were induced to produce more
because of higher prices. Second, consumers could afford to buy more food
in spite of higher prices because their incomes were substantially larger
than before the war, and because the distribution of incomes has become less

~ unequal.

Food consumption and food expenditures increase as incomes rise. The
demand for food is significantly higher than before the war. Also, such
programs as school lunches, distribution of surplus foods to institutions,
industrial feeding, and the enrichment of foods have contributed materially
to the improvement of our diets.

Now, let us look to the future. Will the demand for food continue to
increase, and can our food supplies keep up with the demand? Our population
is continuing to grow rapidly--at the rate of about 2% million persons a year.
Farm costs are rising and doubtless will continue to rise in the next few
years. If per capita food consumption is going to be maintained and perhaps
be increased, it is clear that farmers will have to receive fairly favorable
prices in order to induce them to produce even more food.

Consumers cannot afford to pay high food prices unless their incomes
are high. Our food bills have increased not just because of higher prices,
but also because we buy more food, food of better quality and relatively
higher cost, and more marketing services with our food. To get the food we
want and need at prices we can afford to pay, we must have still more efficient
and productive farming, still more efficient marketing, plus policies that
maintain general prosperity for farmers and consumers alike.

With adequate research and education, and with programs to help farmers

and to maintain prosperity, we can continue to increase agricultural output
and to improve diets.
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Food Supply and Prospects
John D. Black, Ph.D.*

There need be little doubt about the ability of the agriculture of
the United States to produce all the food that its people are going to be
able to buy even with a continuously high level of employment. The combined
judgment of the several hundred scientists in the USDA and the 48 States
who were consulted in the preparation of the report of the President's
Materials Policy Commission was that if our farmers would adopt the tech-
nology of production that is already developed, or in process of being
developed, an output at least three-fourths larger than that of the years .
around 1950 would result by 1975, and this with no increase in the acre-
age of land in farms and little or no conversion of unimproved land to
cropland and pastureland in rotation.

This does not mean that no such conversion will take place. There
is always a balancing under way of getting more output from acres now in
use by more intensive cultivation and converting marginal acres to a higher
order of use. Another 100 million acres now mostly in unimproved pasture
and woodland is readily available for conversion whenever it is needed.
Drainage and irrigation can add at least another 40 million acres. If
the pressure in food supply were as strong in the United States as in
BEurope, 200 million more acres still could be farmed in crop rotationms,
although mostly in hay or improved pasture.

What determines how much of increased output comes on the intensive
margin and how much on the extensive margin, is the relative cost of getting
it in these two ways, and this depends on the relative progress of the tech-
nology of increasing yields per acre and per animal unit and of the technology
of land improvement. In most of our agriculture, progress would appear to
be easier and cheaper along the first line than along the second in the next
decade or two.

Such a statement, however, confuses the issue in one important particu-
lar. It does not make clear in which of these two categories one places
converting poor unimproved pastures to highly productive pastures by liming
and fertilizing it and seeding it to good grasses and legumes. Or if, in
addition, some of the pasture has to be cleared of brush and the like. It
is land use of this sort that will be most nearly critical in the coming
decades.

Although the agricultural land resources of this country have all this
potential, we are by no means assured of having all the food that we shall
want our people to have. If we were to slacken in our research, we would be

*Professor of Economics, Harvard University.
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in real danger. One reason for this is that merely maintaining yields is
a constant battle against plant and animal diseases and pests. The rate
at which new forms and types of these evolve, or present species develop
resistance, has been startlingly revealed in the past 10 years. Another
strong need for action is that erosion is still carrying away humus and
plant nutrients at a menacing rate on a large acreage of cropland in this
country. Even though the topsoil may be kept fairly productive by use of
fertilizers and plowing under green manure crops, the B horizon layer is
being drawn upon faster at the top than it is being replenished at the bot-
tom.

Much more serious than these threats to our food supply, however, are
the effects on the cost of it, on what consumers will have to pay for their
food, if agricultural productivity is not maintained at a high level, and
even raised in addition. Output per worker in the nation as a whole rose
at the rate of 3 percent per year from 1900 to 1950. It rose faster than
this in manufacturing. If output per worker does not increase as fast in
agriculture as in industry, trade, and transportation, these will outbid
agriculture for labor and this will raise farm wages and prices of food.
The PMPC report projects a doubling of national output by 1975, an increase
of output per worker of 2.6 percent per year, and a rise in disposable
income per worker from $1,300 in 1950 to $2,000 in 1975.

We must be careful to see to it that no agricultural statesman gets
the idea from the foregoing that it is only the consumers of food that stand
to gain from such advances in technology. In general, the gains are pretty
well shared between producers and final consumers. The producer gets a
lower gross price per unit of his product, but his unit costs are lower
too. His net per unit of product may be higher or lower depending upon the
stage of adoption of the new technology. In the early stages of such adop-
tion, when only a small fraction of the producers have made the change, his
net price is almost certain to be higher, unless there is general agricul-
tural depression at the same time. After a majority of the producers have
made the adoptions, his net unit price may be lower. But still his total
profits may be higher--that is, his profit per unit multiplied by the number
of units produced may give a larger total net income. Altogether too many
of those who reason on the subject seem to have forgotten how to use their
multiplication tables. They seem to think that the producer should have
the same net returns per unit as before, in spite of his larger output.

This situation is simply illustrated in poultry production. Twenty
years ago, a flock of 800-1,000 layers was about all that a poultry farm
family seemed to be able to care for in New England. Nowadays, such a
family probably has 2,500 layers. Not only is there more effective use
of the labor, but of the feed and other inputs. Index numbers constructed
for four representative poultry farms for the period from 1920 to 1947 in-
dicate an increase in efficiency of use of feed, hired labor, and other
cash inputs of 20 percent.* The ratio of prices received for eggs and

* J. D. Black, The Rural Economy of New England, Chapter 30.
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poultry sold to prices paid for feed and other inputs fell off 15 percent

in the same period. This is equivalent to a decline in the parity ratio
from 100 to 85. This was gain to the consumers. It would look as if the
consumers got all but 5 of the 20 percent gain in efficiency. But the out-
put of these farms, measured in volume of eggs and poultry sold, increased
115 percent. The multiplication product of this output times the smaller
profit per unit gave these poultrymen an increase in real net income of more
than a half. ‘

The foregoing does not mean, however, that prices may not fall so low
that total net incomes are reduced. This can happen for individual products
even when there is no general depression. It can come about as the final
stage in a period of adoption of a new set of technologies with no important-
new technologies coming along. It can also result in the downswing of the
hog-corn and other production cycles.

This points to the other major food supply problem facing us in the
next decade or two, that of keeping production and consumption of the
different foods in balance. This is a problem that we always have with us,
but that is likely to be somewhat more acute than usual in the near future
as an aftermath of war and postwar of a big world war and a still bifurcated
world. Those who hold to the theory of a beef-cattle cycle now tell us that
we are definitely on the down grade of such a cycle. One of them has re-
cently stated that beef cattle prices have fallen scarcely half way to the
bottom of their trough. Hog production reached its peak a year earlier.
Poultry production and consumption continue at an all-time high. Does
this represent a new equilibrium? Or will consumption expand still more?
Potato production has not yet reached anything like an equilibrium with
prices since struck with a new burst of technology during the war.

So-called "orderly production" was introduced into the program of the
U. S. Department of Agriculture in a speech that Calvin Coolidge made at
the first International Livestock Show after his induction to office. It
was planted there by the Bureau of Agricultural Economics, as a counterpart
of the "orderly marketing" that had become the central object of the Sapiro
Cooperative Movement then being widely promoted as the cure for agricultural
depression, even by the Coolidge administration. In spite of all the under-
takings since, it is doubtful if production and consumption of farm products
are being kept in better balance with each other now than in 1920-1925,
except as subsidized foreign buying may have assisted in recent years. The
whole trend of the legislative programs from 1938 on has been to the opposite
effect. Surely the maintaining of prices above the equilibrium level by
production and marketing quotas, even in cases where it can be made to work
after a fashion, does not achieve the true objectives of orderly production
and consumption. Yet it should be possible to devise and generally adopt a
set of procedures that will go far toward keeping production and consumption
of different foods and fibres in good balance with each other. It has been
pretty well achieved for milk, for example, in the Boston milkshed in the
past 5 years. Conceivably the legislative and market situations in the next
4 years will be such that working toward such a goal will again be feasible.
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Even with a reasonably rational program of production adjustment in
operation, the supplies of some foods will be too large or too small in
individual years or seasons. Yet any surplus thus arising should be utili-
zed efficiently and not dumped or even diverted to low-order uses except in
extreme cases, This calls for making the school lunch program more flexi-
ble and expansible and likewise the development of a standby stamp plan that
is also flexible and expansible. Both of these need to be geared into the
longer run obJjective of raising the level of per capita food consumption of
the lower income fraction of the population, and of increasing the consump-
tion of protective foods and especially foods of animal origin and shifting
more of agriculture over to a grassland and forage basis.

It may be noted that nothing has been said about producing food enough
for an adequate diet for all. It should be obvious after a little thinking
that such a goal has no practical meaning in public food planning. A diet
entirely adequate from a purely nutritional standpoint could be produced
with much less land and effort than we are now putting into food production.
A practical program begins by accepting the amounts of the different foods
that the population of the United States will buy with the income it has,
and adds to and subtracts from these amounts to allow for the effects during
the year, if the planning is for 1 year, of any school lunch or other supple-
mentary food distribution programs, and of any educational or promotional
program that is carried on that affects consumption, food losses, and the
like. If the planning is for a larger period, the parallel effects for the
larger period must be estimated. Allowance, of course, must be made for
food exports and imports. )

It is equally obvious that the food supply of a nation cannot be
safely planned by multiplying the Recommended Dietary Allowances of the
National Research Council by the numbers in the population. The margin
of safety in these is so large that if amounts of food thus calculated
were actually produced, it would be in excess of current demand and would
call for a larger supplementary food distribution program than any nation
has ever had except as a result of war.

This statement assumes, of course, that in such a calculation, due
allowance is made for food losses between the receiving market and the final
ingestion of the food, and also the wastes of overeating. This 'may well ex-
ceed the margin of safety in the RDA. But they need to be known before food
supplies can be publicly planned with safety when using the RDA as a basis.
Basing food supply on demand in the market place accepts whatever losses and
wastes there are without attempting to isolate them.

Another factor of importance in any long-time planning of food supply
is the stage of preparation of the food when it reaches the home or restau-
rant and the amount of services sold with the food. Consumer expenditures
"on food have remained a nearly constant percentage of disposable income in
recent decades. They were 24 percent of it in 1929 and 26 percent in 1950.
The percentage stayed within these limits all the way from 1929 to 1945,
and rose to 28 in 1947. There thus appears no good reason for projecting
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a percentage greatly lower than 25 for 1975. But a percentage no higher
than 20 would call for a 47 percent increase in total food expenditures by
1975 if the Gross National Product doubles in this period as projected by
the PMPC. If the actual food consumption of the United States increases by
no more than 30 percent by 1975, the difference between the 30 percent and
the 47 percent will have to be made up entirely of more marketing services
sold with the food, more preparation of food for use, more meals eaten out,
"and related items. This will call for a large increase in the marketing
spread between farm and consumer. But in 1913 this spread stood at 54 per-
cent of the consumer dollar as compared with 52 percent in 1952.

Also pertinent is the fact that while the percentage of actual expendi-
tures in food rose from 24 to 26 between 1929 and 1952, the percentage would
have been only 7 percent less if the same food had been bought in 1952 as
in 1929. These 7 points are a far call from the 17 called for in the as-
sumption of only 20 percent of disposable income being spent on food in 1975.

If the rise in food consumption is 40 percent by 1975 instead of 30
percent, only 7 percent will be left to be explained by increased services
and the like. This is surely more in keeping with past experience.

But a 40 percent rise is going to call for a considerable increase in
per capita consumption of the protective foods--17 percent for meats other
than poultry, 3 percent for eggs, 13 percent for fluid milk, 16 percent for
fresh vegetables, and 28 percent for processed vegetables. This will call
for a vigorous program of converting low-yielding pasture land into improved
pastures and hayland.

29



Dietary Adequacy of Family Food Supplies

Esther F. Phipard, Ph. D.*

The abundance and variety of our national diet and some of the changes
that have occurred in the last 10-15 years have been pointed out by pre-
vious speakers. We now consume more meats, poultry and eggs, dairy pro-
ducts, vegetables and fruits than we did in the late thirties, but fewer
potatoes and less grain products. This change has been possible because
of the productivity of our farms, and the effectiveness of the food in-
dustries and marketing system in making improved food products widely
available across the country and throughout the year. We have also
enjoyed economic conditions under which an increasing proportion of
people have been able to have the kinds of foods they want. Our na-
tional diet today can be described as the kind our people choose under
relatively favorable circumstances of food supply and ability to buy
food.

Some of the shifts in food consumption discussed in relation to the
last 10 or 15 years are really long-term trends that go back as far as
we have records--at least 40 years. One way of appraising these changes
is in terms of the nutrients they provide. First of all there has been
a slight but probably significant trend toward fewer calories. In other
words, the increased consumption of some foods has been more than compen-
sated, calorie-wise, by smaller consumption of others--grains and potatoes
chiefly.

In this slide the top line shows (in 5-year moving averages) total
calories per person per day from 1909 to 1952 (chart 1). Calories per
person per day in the national food supply have declined from an average
of 3,MSO to 3,250. It is well to remember that these figures apply to
food at the retail stage of distribution. They include some food that is
consumed in the economic sense but that is not actually eaten. There is
no reason to believe, however, that the differences between what is availa-
ble and what is actually eaten have differed greatly over the years. Al-
though it may be that in times of economic crisis there is less household
waste. On the other hand, over this 40-year period we have had a shift
in the kind of work people do, a movement of population from farms to
cities, and widespread use of the automobile and many labor-saving devices
in factories, on farms, and in the home. So perhaps this trend reflects
a slightly lower average calorie requirement.

The steady increase in the share of the total calories derived from
fat is probably of more importance. There has been a slight increase in
grams of fat consumed per capita, and because total calories are down the

*Assistant Head, Family Economics Division, Bureau of Human Nutrition and
Home Economics, U. S. Department of Agriculture.
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percentage from fat has increased rather markedly--from about 32 to 4O
percent. At the same time the percentage of calories from protein has
remained remarkably constant--around 11 percent. Whether or not this
shift in the source of our calories--more from fat, less from carbohy-
drate~-is nutritionally desirable is questionable, and may be discussed
by later speakers. It is clear that this shift towards getting a larger
share of our calories from fat is an important characteristic of our
present day diet.

The most spectacular changes in the nutritive value of the national
food supply are those resulting from the enrichment of flour and bread
with thiamine, riboflavin, niacin, and iron. You will recall Dr. Waugh's
charts which showed the increases that have taken place since 1935-39 in
per capita supplies of certain nutrients. The largest increases were
for these four nutrients that are added under the enrichment program.

The next chart shows the effect of enrichment on the diets of city
families studied in 1948 (chart 2). Two nutrients, thiamine and ribo-
flavin,are shown for two income levels. The total length of the bar
indicates the amount of each nutrient in these urban family diets (per
adult male equivalent). The red portion of each bar is the addition made
by the enrichment program, 20 and 13 percent for thiamine at the two
income levels, and 5 and 2 percent for riboflavin. Figures for iron and
niacin would fall between the two nutrients shown. These are important
"plusses” in our national diet.

The second and even more significant point made by this chart, is
that the enrichment program has had more effect on diets of low-income fam=-
ilies than on diets of those higher in the income scale. This is because,
as was known when the enrichment program was first proposed, bread and
flour are a larger share of the diets at lower income levels. Looking
now at the top bar for thiamine, we find that the diets of low-income
families contained actually slightly more thiamine than the families
with higher incomes, although if it were not for the enrichment program
they would have had slightly less. In other words, in assessing the
nutritional importance of the enrichment program, we must be aware of
the important addition to supplies of thiamine, niacin, and iron that
has resulted and of the fact that benefit is greatest to the lower income
groups.

As illustrated by this chart, family surveys show how the food supply
is divided up among population groups. An ample food supply does not
mean a well-fed population unless food supplies are distributed in such
a way as to meet nutritional needs of various population groups. Family
dietary surveys, therefore, are important for nutrition programs because
they make it possible to identify in the population those groups that
have the poorest diets, or the best. Such surveys also show the factors
associated with different dietary levels.
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Among city families, the level of income is very important. The
next chart shows the proportion of families at different income levels
whose diets provided the quantities of protein, ascorbic acid, and calcium
recommended by the National Research Council (chart 3). You can see
that the proportion of families with recommended amounts of these three
nutrients is larger at the upper than at the lower end of the income
scale. For example, the proportion with diets providing recommended
amounts of protein increased from about two-thirds, at low-income
levels, to almost all families in the upper income groups. The propor-
tion with recommended amounts of ascorbic acid increased from somewhat
over half to nearly 90 percent.

This chart also shows that lack of money is not the only reason
why family diets fall short of recommendations. No matter what the
income, calcium is the nutrient most often short as compared with recom-
mended allowances. And even at the higher income levels, 4 out of 10
families could well have more calcium in their diets.

We have chosen calcium and ascorbic acid to show in this and
subsequent charts because, repeatedly in our dietary surveys, we find
those nutrients most often below recommended amounts. Protein is shown
because of the wide interest of nutritionists in this nutrient. In
terms of family food supplies, however, it is more generously provided
as compared to recommended allowances than either calcium or ascorbic
acid. *

Family size also makes & great deal of difference in dietary levels
(chart 4). This chart shows the same nutrients as the previous one, plus
several others. The longer the bar, in each instance, the higher the
proportion of families with specified amounts of these nutrients avallable
to them. The bars for households of five or more are all shorter, and
much shorter for the two nutrients, calcium and ascorbic acid, that
were emphasized on the previous chart. This chart is for families at
a middle-income level. So, in identifying the leasz favorably situated
families with respect to nutrient supplies, we add the point that the
larger families are especially in need of assistance in planning good
diets within the limits of the money they spend for food.

B

The kinds and amount of knowledge people have can also make a great
deal of difference in the nutritive quality of the diet they select. We
know that people get nutrition knowledge from many different sources--
much of it after they leave school. But the amount of formal education
they have appears to be an element in their ability to select a good
diet. In this chart the data are for a middle-income group, so the ability
to buy food is to some extent the same for the three groups with different
amounts of formal schooling (chart 5). The three horizontal bars in each
section represent the classification of families by whether the homemaker
had some college, high school, or no more than an elementary education.
Each of the six groups of bars represents the proportion of family diets
that provided NRC recommended allowances for each of six nutrients. The
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nutrients most likely to be short by this method of measuring the
quality of diet are calcium, the middle of the top three groups, and
ascorbic acid, on the lower right of the chart. The chart shows that
the more formal education the homemaker had, the greater the chance
that the family diet measured up to recommendations.

Family dietary surveys suggest that differences in food consumption
among different segments of our population are not now as great as they
were formerly. We seem to be approaching a more uniform dietary pattern.
It is still true that we have regional food patterns. Differences be-
tween the food habits of the South and other parts of the country are
the best known example. We could point also to the tendency of people
on the West Coast to eat more fruits and vegetables, but, I believe
these differences are becoming less important in their nutritional im-
plications. We find not much difference among urban families in the
* four widely scattered cities for which we have data, as to whether diets
measure up, with respect to calcium, for example. Regardless of the
region, this is the nutrient in which family diets are most likely to
be short as compared to NRC recommended allowances. In rural areas, the
kinds and amounts of home food production seem especially influential--
more so than regional food habits--in determining the dietary level.

One reason for lessened differences in food consumption among
population groups is the more equal distribution of income that has
in recent years come to characterize life in this country. Thus it has
been possible for a larger proportion of the population to have more of
the foods characteristic of the high-income diet--meat, milk, eggs,
fresh fruits and vegetables. Moreover, dietary surveys in the South,
where regional patterns are most pronounced, suggest that regional foods
appear in lesser quantities in the diets of upper income families there.
In other words, with increased purchasing power people have broadened
their diet pattern and now use more freely foods formerly unavailable
or unknown to them.

This chart shows hqw some of the gaps in food consumption between
low- and high-income groups have been closed up during a period in which
the change in income distribution occurred, 1942-48 (chart 6). We
are comparing the percentage increase in consumption of three broad groups
of food--each popularly considered expensive--from 1942 to 1948 by city
families in the lower and upper thirds of the income distribution. You
will note that the increases in consumption of families in the lower
income third for meats, milk, and fruits and vegetables were 37, 25,
and 25 percent respectively. This compares with little or no increase
for families in the upper income groups in meat, fruit and vegetables,
and an increase of 21 percent for milk. This, then, illustrates a
change in the distribution of food, or, in other words, lessened differences
in the character of the diet among income groups. Actual consumption of
these foods is still higher for the high- than for the low-income groups,
but the increases have been greater among families in the lower income
groups. :
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This chart gives the result in terms of nutrients of the changes
in food consumption shown in the last chart (chart 7). Lower income
dietaries now include substantially more protein, calcium, and ascorbic
acid than they did previously. With more milk consumed by all groups
the increases for calcium and protein show up also in the upper income
groups, but they are less, percentage wise, than in the lower groups.

Much of the discussion thus far has dealt with factors affecting
dietary levels and with changes that have occurred. Now Jjust where do
we stand?

This chart summarizes the situation with respect to three nutrients in
diets of urban families in 1948, our last Nation-wide sample (chart 8).
Each bar represents 100 percent of the families. The dark portion at
the left shows the proportion with relatively low levels of each nutri-
ent. The right hand portion of each bar shows those with generous
amounts. Looking at the top bar for calcium, you see that while only
3 percent had less than 0.5 a gram per nutrition unit per day, only 58
percent had as much as 1.0 gram. Of ascorbic acid, 4 percent had less
than 50 mg., and a large proportion, almost 80 percent, had as much as
100 mg. But remember this is an elusive vitamin, easily destroyed under
unfavorable conditions and dietary estimates from food composition tables
- may be optimistic. The striking thing about the protein bar is that 89

‘percent of city diets provided at least 70 gm. per nutrition unit. This
nutrient does not appear to present a problem for most families in these
groups. ‘

Comparable data for rural families are not available on a country-
wide basis. We do have data, however, from a recent study in the South
in which three areas were sampled--mountain country, and places where tobacco
and cotton farming predominated.

This chart shows for each of these areas the proportion of families
with diets providing the recommended allowances of each of five nutrients
(chart 9). Two points are brought out by this chart. First are the dif-
ferences among the three areas, which reflect differences in the amount
and variety of foods produced on the home farm for the family's own use.
Secondly, fewer of these farm diets contained recommended amounts of
ascorbic acid than was found for the Nation-wide sample of city families.
Two of these farm areas also scored low on calcium. In this season, late
winter-early spring, vitamin A was relatively low in many of these farm
diets.

As indicated earlier, family dietary studies help to locate the popu-
lation groups whose diets are most in need of improvement. In terms of
the nutrients provided by foods reaching the kitchens, low-income families,
large families, and those in which the homemaker has least formal education
are least well supplied among urban groups. Differences in quality of
diet due to economic limitations are not so great as formerly, but there
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are still problems of getting good diets on low incomes that merit the
attention of nutritionists. On farms, the kind and quantity of food
produced at home for family use determines the nutritive quality of
diets, at least in the South. In both urban and rural diets, calcium
and ascorbic acid are the nutrients most often short as compared to
recommended nutrient allowances, and on farms, at least in the spring

of the year, vitamin A. Urban diets, especially in the North, are likely
to fall below recommended amounts in thiamine, also. We need, therefore,
to emphasize the sources of these nutrients in our educational programs.

This is, in many ways, a favorable report that I have given you on
the nutrients available in the food supplies families have. But we must
remember that these family surveys describe the food supply at the kitchen
level--what is available to the household for consumption. They do not
tell us how the food is used in the home, how much is wasted, how well it
is prepared, nor how it is shared by family members. In other words,
the family diet cannot be any better than the food supply that comes into
the kitchen, but it may be considerably worse. This gives us a cue for
educational programs--continued emphasis on choosing foods wisely, fol-
lowed up with more attention to the best use of foods and to the diets of
each family member.
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Nutritional Health in the United States

Presiding: W. H. Sebrell, Jr., M. D., Director, National Institutes
of Health, Federal Security Agency

Food Intake of Individuals
- Pearl Swanson, Ph. D.¥

Some find it difficult to accept the premise that undernutrition
still exists in this country. Specific and acute nutritional disease
virtually has disappeared, and ours is a nation with a food supply ap-
parently sufficient in kind and amount to meet the needs of our military
and civilian populations. It is very easy, indeed, to assume a compla-
cent attitude, and to forget that many people may have poor diets even
in a land of plenty and that these diets are leaving imprints which in
light of new nutrition knowledge cannot be ignored. More often than not,
nutritional injury, like others acquired in the course of living, leaves
a residue of scarring behind. While the harm done may not be detectable
immediately there are considerable insidious cumulative effects (1).

As Stieglitz says, we are largely what we are because of our yesterdays,
and the older we become the more yesterdays have occurred to affect us.

So we need to know what people and what special groups of people
are eating. We need to know how diets of people change as they pass
from childhood and youth into adulthood and old age. We need to know
whether or not the food they eat represents the best food for them in
respect to their age, activity, and station in life. And surely, for
certain age-decades at least, we need to know much more than we do now
about what constitutes "best".

We have a pretty good picture of what people are eating in these
United States. Many studies have been reported that relate to their
good practices. But they tell the story of groups; give us mean pictures.
And on the whole the outlook is encouraging (12). While these figures
are important we must not let them contribute to the false sense of
security I mentioned earlier for, packed away and hidden from sight in
the mean values, is information sorely needed in the evaluation of the
food practices of individuals or of subgroups represented in the mean.
I have come to think of the mean as an iron curtain, and to believe
that what we will learn when we pierce it will lead us to the people
we need to reach with our nutrition programs.

I would like to present a few examples. The first relates to a
study conducted in the state of Iowa on the food intakes of school
children by Eppright and her coworkers (2). Some TOO elementary, Jjunior,

*Agsistant Director, Iowa Agricultural Experiment Station, and Professor
in Charge of Home Economics Research, Iowa State College.
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and senior high school children living in towns of less than 50,000 popu-
lation recorded their food intakes every day for a period of 1 week.

The records showed that the girls consumed the equivalent of 2.4 glasses
of milk per day, the boys, 2.95. On the assumption that this represented
the average day by day performance, one might feel encouraged in thinking
that nutrition teaching regarding the dietary importance of milk really
was reaching home. But these investigators were not content to stop here:
they began to dig into an analysis of these mean records. And as they
unraveled the mean, they found that the picture was not as bright as it
was before (fig. 1). These children apparently did not consume milk
regularly. Only 14 percent of the boys and 7 percent of the girls had
the equivalent of 3 cups of milk every day of the week. Further scru-
tiny of the boys' record shows that only 50 percent of them had this much
as often as four times a week; 84 percent had 3 cups at least one day.

In other words, 16 percent of the boys never received 3 cups of milk or
its equivalent in their daily diet.

The pattern for the use of ascorbic acid-rich foods is shown in
the middle curve of the same figure. The mean intake for both boys and
girle is about 0.6 of one serving, but only 50 percent of the children
have a full serving as often as four times a week; 93 percent get it at
least once each week.

It is significant that the pattern of the intake of ascorbic acid-
rich foods is reflected in the concentration of the nutrient in the blood
serum of these children (right-hand curve, fig. 1). About 25 percent of
the children showed serum values of less than O.4t mg. percent. In the
eyes of many investigators, this would be considered as a "poor" rating.
Tn terms of the same yardstick, another 50 percent had only a "fair" con-
centration of serum ascorbic acid. Date like these surely lead to specu-
lation a8 to how many of these children are being scarred by the diets
they customarily eat.

Another treatment of the data (2) gives further insight into food
practices of these boys and of girls, and how they change as children
grow older. Figure 2 shows the number of servings of the important food
groups eaten per day by boys and girls representing four age groups. It
is clear from this figure that the diets of boys are better than those of
girls. They are eating more generously of all food groups with the pos-
sible exception of the vitemin-rich fruits and vegetables. Boys tend to
increase their consumption of all food groups as they grow older except
for the green leafy, yellow, and vitamin C-carrying fruits and vegetables.
On the other hand, girls 15 years of age and over, distressed perhaps
at rapid changes in growth and size, try to achieve the fashionably slim
figure by cutting down the quantity of milk, fats, and cereals in their
diet. Here indeed is a vulnerable group needing help and council in
selecting meals that will provide the right foods, let them live happily
within the sociesl dictums of their very special group--even to inclusion
of snacks!--but still keep their weight within bounds. The story shown
by this chart confirms and amplifies the studies so admirably summsrized
in the July 1952 issue of Nutrition Committee News (3).
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A survey of the dietary practices (l-day dietary recall) of a group
of 1,072 women representing a probability sample for the state of Iowa of
individuals ranging in age from 30 to 95 years has disclosed a wealth of
information about what women eat (4). In the instance of the number of
calories provided by the daily diets reported, the mean value is of special
interest on account of its extraordinarily low value--1,735 calories. That
low caloric intakes are representative of the food practices of women in
this age group in Iowa 1s illustrated in figure 3. Here the energy values
of the diets are grouped in 200-calorie intervals and the percentage of
women reporting diets in each energy range plotted. Apparently 86 per-
cent of the women reported diets providing less than 2,400 calories, the
recommended allowance of the National Research Council for the moderately
active woman. The data would indicate that the busy homemaker in today's
society needs only three-fourths as many calories as she did a quarter-
century ago--a situation clearly understandable in light of the many time-
and labor-saving devices of the present era. But these data also indicate
that new information is needed on the energy cost of the tasks and activities
of the modern woman if her caloric needs are to be estimated. What these
requirements actually are poses another pressing question when we note
that despite the low caloric intakes, 40 percent of the women may be con-
sidered obese in terms of their ideal weight at age 30.

The picture presented is not characteristic of Iowa women only.
Trends are amazingly similar in like studies conducted in other states in
the North Central Region (4). Also, studies based on dietary calcula-
tions of T-day weighed dietaries of a large group of women and on de-
terminations of the heats of combustion of diets consumed offer confirm-
atory evidence (5). The need for a revitalized attack on the nutritional
problems of adult women is indicated clearly.

But now to get away from the consideration of the mean. As in the
case of children, no mean figure will describe the food habits of adults.
For one thing, their food practices change as they grow older. Again,
caloric intake may serve as an instrument of appraisal. In the sample
of Iowa women just discussed, the mean energy value of the day's diets
reported by individuels in the 30-year decade was 1,865 calories; that in
the group 70 years of age and over, 1,435 calories.

Other factors also leave their imprint on mean values of the order
described and need to be recognized and taken into account in trying to
understand dietary needs of people. Income, education, place of abode,
etc., alter food practices of families and family members. For example,
the study just referred to shows that in each successive age-decade from
30 to 70, women in rural areas consume diets of higher energy value than
their contemporaries living in villages and cities.

Physiological disability also may bear a close relation to amount

and kind of food eaten. Even among older women choosing diets of low
energy content, a wide range in caloric value of the diets is observed.
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For example, of 174 women 70 years of age and over, the diets of those
who had lost all of their teeth provided 1,080 calories per day; of
those who had no teeth but who were wearing dentures, 1,430 calories;
and of those who had some of their own teeth, 1,538 calories. Only the
spotlight of nutritional evaluation will clarify the extent to which
diets like these meet the needs of the individuals or groups represented.
Problems are clearly indicated.

One common device for the evaluation of dietaries of families is
the expression of foods or nutrients consumed in terms of "man units.”
The procedure may only give a partial picture, however, and unraveling
mean values of family consumption figures becomes an interesting occupa-
tion indeed, as Leverton has recently demonstrated (6). She has obtained
weighed records of foods edten by 